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FOREWORD

This document summarizes potential public health concerns at the Pig’s Eye Landfill located in
Ramsey County in Minnesota. It is based on a formal site evaluation prepared by the Minnesota
Department of Health (MDH). A number of steps are necessary to do such an evaluation:

• Evaluating exposure: MDH scientists begin by reviewing available information about 
environmental conditions at the site. The first task is to find out how much contamination 
is present, where it's found on the site, and how people might be exposed to it. Usually, 
MDH does not collect its own environmental sampling data. We rely on information 
provided by the Minnesota Pollution Control Agency (MPCA), U.S. Environmental 
Protection Agency (EPA), and other government agencies, businesses, and the general 
pubhc.

• Evaluating health effects: If there is evidence that people are being exposed—or could 
be exposed—^to hazardous substances, MDH scientists will take steps to determine 
whether that exposure could be harmful to human health. The report focuses on public 
health—^the health impact on the community as a whole—and is based on existing 
scientific information.

• Developing recommendations: In the evaluation report, MDH outlines its conclusions 
regarding any potential health threat posed by a site, and offers recommendations for 
reducing or eliminating human exposure to contaminants. The role of MDH in dealing 
with individual sites is primarily advisory. For that reason, the evaluation report will 
typically recommend actions to be taken by other agencies—including EPA and MPCA. 
However, if there is an immediate health threat, MDH will issue a public health advisory 
warning people of the danger, and will work to resolve the problem,

• Soliciting community input: The evaluation process is interactive. MDH starts by 
soliciting and evaluating information from various government agencies, the organizations 
responsible for cleaning up the site, and the community surrounding the site. Any 
conclusions about the site are shared with the groups and organizations that provided the 
information. Once an evaluation report has been prepared, MDH seeks feedback from the 
public. If you have questions or comments about this report, we encourage you to 
contact us.

Please write to:

OR call us at:

Community Relations Coordinator 
Site Assessment and Consultation Unit 
Minnesota Department of Health 
121 East Seventh Place/Suite 220 
Box 64975
St. Paul, MN 55164-0975
(612) 215-0916 or 1-800-657-3904
(toll free call—press "4" on your touch tone phone)



BACKGROUND AND STATEMENT OF ISSUES 

Introduction

The Minnesota Department of Health (MDH) prepared this Health Consultation to identify and 
evaluate any potential human health hazards from the Pig’s Eye Landfill and to make 
recommendations to protect public health. The site is listed on the U.S. Environmental Protection 
Agency's (EPA) Comprehensive Response, Compensation, and Liability Information System 
(CERCLIS) and is a Minnesota Superfund site being addressed by the Minnesota Pollution 
Control Agency (MPCA). Although called a landfill, the site did not operate according to MPCA 
rules for a sanitary landfill — rules which were not yet in place while the site was used. Therefore, 
the site is more accurately described as a dump where refuse of various types were disposed of 
with minimal control or cover.

This Health Consultation discusses current site conditions and data collected since the completion 
of a Health Consultation for the site by MDH in December 1993 (MDH 1993). For more 
background and discussion of past data collected from the site readers should review the 
December 1993 Health Consultation. This report was prepared after discussions with residents 
near the site and staff from the City of St. Paul, Ramsey County, CP Rail, the Minnesota 
Department of Natural Resources (DNR), the MPCA, and the Metropolitan Council. In addition, 
MPCA and MDH site files were reviewed and a site visit conducted on November 14, 1996.

Site Description and History

The former Pigs Eye Landfill is located within the City of St. Paul, Ramsey County, roughly three 
miles southeast of downtown St. Paul on the east side of the Mssissippi River (Figure 1). The 
site is bordered by a railroad yard to the north and east, by the main Twin Cities Municipal Waste- 
Water Treatment Facility and Pig’s Eye Lake to the south, and by Pig’s Eye Lake Road, to the 
west. The dump is a few hundred feet east of the Mssissippi River. Approximately a half mile 
north the dump is another old dump, the Fish Hatchery Dump. Battle Creek flows through the 
site into Pig’s Eye Lake, which subsequently flows into the Mssissippi downstream of the site 
(Figure 2). The exact entry point of Battle Creek into the lake is unidentifiable as it winds 
through a marsh area at the northern edge of the lake.

The dump was operated by the City of St. Paul from the mid-1950s to 1972 in an area occupied 
by small lakes and wetlands prior to disposal of mixed municipal, commercial and industrial waste 
from the St. Paul area. Estimates of waste deposited at the site range from 8 to 27 million cubic 
yards and the fill area is approximately 300 acres. From 1977 to 1985 approximately 236,000 
cubic yards of incinerated sludge ash was placed on 31 acres of the site east of Battle Creek. Six 
inches of soil cover was reportedly placed over the ash. The dump was never properly closed and 
currently has an inadequate cover. A battery casing disposal area was identified at a small inlet 
along the lakeshore. No liner or leachate collection system exist below the fill material.



Subsurface fires have burned portions of the dump including over a two month period in 1988 
(MDH 1993).

The MDH Health Consultation identified three potential pathways for human contact with site 
contaminants; Direct contact with site contaminants, potable use of contaminated groundwater, 
and consumption of wildlife that may have taken up contaminants. The report concluded from 
available data that possible health risks were most likely limited to any activities that might involve 
frequent and regular contact with contaminated media. More specific conclusions included ; 1) 
Glroundwater contaminants would likely impact Pig’s Eye Lake and the Mississippi River and the 
extent of that impact was unknown, 2) the extent of chemical contamination on the dump surface 
was unknown but the ash deposits appeared to be covered with vegetation to prevent direct 
contact, 3) fire potential at the site was determined to be a safety concern due to the possibility of 
combustible waste and landfill gas, 4) off-site gas migration had not been explored and 5) past 
flooding may have mobilized site contaminants and accelerated their movement off-site.

The Health Consultation recommended: 1) Additional information on hazardous material allegedly 
dumped at the site be collected, 2) access to the dump be controlled to prevent unauthorized 
digging, 3) appropriate monitoring should be conducted during sub-surface drilling to ensure 
explosive conditions are identified if encountered, 4) the extent of groundwater contaminated by 
the dump should be estimated from available data, 5) the impact of dump related contaminants on 
nearby surface water should be assessed and 6) the impact upon area wildlife should be 
determined as this is related to human consumption.

Recent Environmental Investigations

Since the completion of the Health Consultation in 1993, a Limited Remedial Investigation was 
completed for the MPCA (PRC 1994). Geoprobes were conducted and analysis of soil gas and 
groundwater completed. Twelve additional monitoring wells were completed allowing further 
analysis of groundwater. Sediment and surface water were sampled and analyzed. The report 
concluded that leachate from the dump is discharging to the Battle Creek and Pigs Eye Lake. 
Contaminants were detected in both an upper unconfined geologic unit which is present where fill 
material meets an organic silt and peat unit, and a lower sand unit below the organic silt and peat. 
Recent data is discussed by media below.

Surface Water

Surface water samples were collected in June 1994 from five locations: The pond, the creek, the 
ditch on the northeast side of the dump, the lake and a lake recess along the dump shoreline 
(Figure 2) (PRC 1994). Samples were analyzed for volatile organic chemicals (VOCs), semi­
volatile organic chemicals (SVOCs), pesticides, polychlroinated biphenyls (PCBs) and metals. 
No PCBs were detected in any samples. Metals were generally detected at higher maximum 
concentrations than those reported from earlier surface water studies of the site (MDH 1993). 
Metals, SVOCs and VOCs were detected above health based U.S. EPA Ambient Water Quality



Criteria (AWQC) for drinking and fish consumption (Table 1). The AWQC is an estimate of the 
ambient surface water concentration that will not result in adverse health effects in humans 
(USEPA 1996). Comparison to the AWQC was done as an indicator that the surface watear 
pathway should be evaluated further.

Groundwater

Monitoring wells

In 1994, forty groundwater samples were collected from shallow groundwater with geoprobes 
(PRC 1994). Partially based on these results, 12 additional monitoring wells were installed across 
the site making a total of fourteen on-site monitoring wells (MW-3 is located off the landfill) 
(Figure 2). In August 1994 all on-site monitoring wells were analyzed for VOCs, SVOCs, 
pesticides and metals. Several contaminants were detected in monitoring wells above MDH 
groundwater drinking standards otherwise referred to as Health Risk Values (HRLs) (Table 2). 
Aldrin was detected at 0.069 pg/L in MW-7 and was the only pesticide detected. Aldrin has no 
established HRL.

The monitoring well samples tend to agree with the geoprobe samples from shallow groundwater. 
Three additional contaminants were however detected above MDH HRLs in geoprobe samples: 
1,1-dichloroethylene, 1,4-dichlorobenzene, bis(chloroethyl)ether, and p,p’-dichlorodiphenyl 
dichloroethane (DDD).

Private wells

In January 1989, a residential well was sampled as a background well and analyzed for VOCs and 
metals (Figure 1). Di-n-butylphthalate and was detected and estimated at 1.94 pg/L. In addition 
an unknown heteocyclic amine was tentatively identified at 10 pg/L. Manganese was detected • 
above its MDH HRL of 100 pg/L in both the sample (1060 pgir.) and in the duplicate (1050 

Pg^)-

In May 1989 MDH sampled two residential wells near the dump as part of a program to ensure 
residential wells near dumps are not impacted by dump contaminants (MDH 1989 and 1992). 
Both wells are upgradient of the site since appropriate down gradient wells could not be found 
(Figure 1). Samples were analyzed for VOCs, and indicator parameters (pH, sulphate, chloride, 
iron, nitrate and specific conductivity). No VOCs were detected and concentrations of the 
indicator parameters were within the range of background water quality. In July 1992 one new 
residential well was sampled and one residential well sampled in 1989 was resampled. Again no 
VOCs were detected and concentrations of the indicator parameters were within the range of 
background water quality. None of the above residential wells were sampled for manganese.

Several high capacity wells are located at the nearby sewage treatment plant. These high capacity 
wells pump approximately 500 million gallons per year and are screened in the Prarie du Chien



Aquifer. Contaminated surficial ground water may be drawn downward. The water is reportedly 
not used for drinking water (MDH 1996a).

Sediments

Sediment samples were collected from five locations in May 1994, eight locations in June 1994 
and two locations in September 1994 (PRC 1994, Braun 1994) (Figure 3). In May 1994 two 
sediments samples were taken from the lake near the shoreline, one from the lake recess, one from 
the creek and one from the pond near the south end of the dump. In June 1994 two samples were 
collected from the lake recess, one just outside of the lake recess, one where the drainage ditch on 
the northern border of the site enters the lake, two approximately 900 feet from the shoreline, and 
2 approximately 1200 feet from the shoreline. In September 1994 two additional sediment 
samples were collected from the pond.

Sediments samples were analyzed for volatile organic chemicals, semi-volatile organic compounds 
(SVOCs), metals, pesticides and polychlorinated biphenyls (PCBs). Several pesticides and VOCs 
were estimated in the low parts per million (ppm) range. SVOCs, including polyaromatic 
hydrocarbons, were detected and estimated in the low ppm range (total SVOCs <16 ppm). PCBs 
were detected in the pond at a maximum concentration of 0.46 ppm. The highest metal 
concentrations detected were generally from the pond and the recess at the northwest end of Pig’s 
Eye Lake.

Concentrations of SVOCs were higher in previous samples from the creek, with maximum 
concentrations ranging from 1.7 ppm to 6.6 ppm for individual contaminants (MDH 1993). PCBs 
were detected in previous lake sediments samples at a maximum concentration of 7.9 ppm (MDH 
1993). No PCBs were detected in the more recent sediment samples of the lake.

Given current site use, sediments do not present a health concern.

Soils

In October 1994, four test trenches were excavated to a depth of 12 feet to visually identify dump 
material. Fill made up of household and industrial waste was uncovered. Waste included tires, 
paint cans, spray cans, paper products and unlabeled crushed drums. Soil samples were taken 
from trenches T-2 and T-3 at a depth of 10 to 12 feet (Figure 3). VOCs, SVOCs and PCBs were 
detected in the part per billion (ppb) range and below MPCA draft Soil Reference Values (SRVs). 
T-3, located on ash material, generally had the higher concentrations of contaminants. Several 
metals were detected above MPCA draft SRVs (Table 4) (MPCA 1996a).

SRVs were established as a working draft in April 1996. They are used to determine acceptable 
concentrations of contaminants for unrestricted land use by both adults and children. The average 
soil contaminant concentration for a given exposure area is not to exceed its SRV. SRVs consider 
exposure pathways for incidental soil/dust ingestion, dermal contact and inhalation of vapors and



suspended particulates. At a site with multiple chemicals present, the cumulative risk must be 
evaluated for carcinogens or chemicals with similar toxicological target endpoints, if SRVs are 
used to determine safe cleanup levels. Cumulative risk for multiple soil contaminants has not been 
evaluated in this document. SRVs are used in this documents for comparison with detected 
concentrations to identify those contaminants which may represent a health concern, not to 
establish clean-up levels.

In 1994, the EPA collected more soil and sediment samples in the lake recess for analysis of total 
lead, total cadmium and toxicity characteristic leaching procedure (TCLP) for lead. Lead ranged 
from 1600 to 62,000 mg/kg, cadmium from 27 to 88 m^kg and TCLP lead from 1.9 to 48 mg/L 

(MPCA 1996b). In June 1996 the MPCA selected 20 soil and sediment samples interspersed 
across this recess for analysis in order to define the extent and magnitude of lead contamination in 
the area (MPCA 1996b). Soils and sediments were collected to a depth of 6 inches. 
Concentrations ranged from 33 mg/kg to 59,000 mg/kg. Four of the twenty samples were 
detected above the MPCA draft SRV for lead of 400 mg/kg, however, these four samples were 
dispersed throughout lake recess.

In August 1992, surface soils samples were collected and analyzed within 8 to 11 inches of the 
surface in the ash disposal area (Figure 3) (MPCA 1992). Samples of grayish ash-like material 
were collected for analysis. All samples were analyzed for metal, SVOCs, PCBs and pesticides. 
Several SVOCs and PCBs were detected in the parts per billion (ppb) range and below draft 
MPCA SRVs. No pesticides were detected. Many metal were elevated, near or slightly under 
draft SRVS, but no high levels of metals were detected (Table 5).

In December 1988 and January 1989 the MPCA obtained soil grab samples at depth from 3 soil 
borings and 3 additional samples during the drilling of three on-site monitoring wells (Figure 3) 
(MPCA 1989). Samples were taken below the fill material at a depth of 12 to 17 feet and 
analyzed for VOCs, SVOCs, pesticides and metals. VOCs, SVOCs and pesticides were detected 
below MPCA draft SRVs. Antimony and manganese were detected above MPCA draft SRVs 
(Table 6).

In October 1992 three test borings were drilled at unidentified locations on the dump. All three 
borings encountered fill material (AET 1992). Soil samples were taken at various depths and 
analyzed for metals and VOCs. Lead and cadmium were detected above their MPCA draft SRVs 
(Table 7).

Soil Gas

Levels of up to 1,000 ppm of organic vapors were reportedly detected in soil gas with an organic 
vapor analyzer (OVA) during installation of on-site monitoring wells (MDH 1993). These 
measurements were likely predominantly methane with smaller concentrations of VOCs. In April 
1994, 105 on-site soil gas samples were collected in shallow fill material at a depth of 3 to 10 feet 
and analyzed for VOCs. No soil gas samples were collected in the north central portion of the



dump due to the high groundwater table where there are little unsaturated soils for gases to 
collect. VOCs were detected in all sampled regions of the dump. Detected VOCs with MDH draft 
Health Risk Values (HRVs) were compared to these BDRVs to indicate ambient air concentrations 
at which these contaminants can become a health concern (Table 8) (MDH 1996b).

Wildlife

In April 1995 the MFC A reviewed tissue data from five white-tailed deer collected from the dump 
(MPCA 1995). Muscle and organs were analyzed for metals, PCBs and organochlorine 
pesticides. Cadmium, lead, copper and zinc were detected in various tissues (DNR 1996). 
Cadmium was detected as high as 0.7 mg/kg in the liver and 0.9 mg/kg in muscle. Lead was 
detected as high as 0.45 mg/kg in liver and 3.0 mg/kg in muscle. While metals detected in the 
deer are not necessarily linked to exposure of dump contaminants, the study concluded that 
elevated cadmium and lead concentrations in edible tissues of the oldest deer sampled indicate 
these metals may be gradually accumulated in deer near the site. These conclusions were tentative 
since the sample size was small. However, if correct, levels of cadmium and lead in tissue from 
older deer associated with the site may be levels of health concern.

Fish from Pig’s Eye Lake were sampled in 1984 for lead, cadmium and nickel and detected at 
maximum concentrations of 0.12, 0.05 and 0.03 mg/kg (STORET 1996). MDH currently has a 
fish consumption advisory for Pig’s Eye Lake based on PCB concentrations in fish sampled from 
the lake (Appendix I).

Recent Site Visit

On the afternoon of November 14, 1996 Mark Staba, MDH and Bill VanRyswyk, MPCA visited 
the Pig’s Eye Dump and surrounding area (MDH 1996c). The weather was clear, the temperature 
approximately 20 degrees Fahrenheit and the surface relatively free of snow cover. The following 
observations were made:

On or near the northwestern portion of the dump, soil borings were being conducted as 
part of an investigation by the local railroad to construct buildings for railroad personnel 
and a rail line on land next to and on top of dump waste. The railroad company is working 
with the MPCA Voluntary Investigation and Clean-up (VIC) program on this project. In 
addition another heated building was recently constructed near the fill to separate oil and 
water before sewer discharge (Figure 2).

Access to the landfill is not restricted and can be entered from several points. A road 
north of the dump near the rail yard was used to access the portion of the dump east of 
Battle Creek (Figure 2). One or more roads leading to the portion of the dump west of 
Battle Creek are located off of Pig’s Eye Lake Road. Signs are periodically posted along 
Pig’s Eye Lake Road and the entrance to the railroad yard that state no trespassing is 
allowed.



Workers at the wood recycling facility are likely protected from dump contaminants since no 
waste has been reported at the surface in their work area (MDH 1996d). Waste material was 
however reported between their work area and Battle Creek (MDH 1996d). Soil characterization 
is being conducted in the area of the dump to be developed by the railroad in order to ensure 
future users are not exposed to dump contaminants.

Visible inspection of the dump demonstrates waste material is present at the surface in portions of 
the dump. Users of the dump, particularly near the creek and shoreline where significant waste 
material is at the surface, may be exposed to contaminants at levels of health concern. Concern 
about potential exposure for those near the lake recess is greatest because some of the highest 
levels of contaminants are regularly detected there. In addition, the area appears to be used for 
recreational purposes since a fire pit and bench were discovered nearby.

Soil Gas

Soil gas has been detected in on-site soils. The primary health concern related to soil gas is its 
accumulation in enclosed structures on or near the site. The only enclosed structures currently on 
the site are at the wood recycling facility. Of these, only an unheated slab-on-grade utility shed is 
in contact with the ground. Significant soil gas intrusion into this shed or other enclosed 
structures at the recycling facility is unlikely. The local railroad has recently constructed a slab- 
on-grade oil water separator near the northwest comer of the landfill to separate oil from 
contaminated water before sewer discharge. Due to the usage of petroleum within the building, 
proper constmction of an oil water separator would ensure explosive gas levels do not 
accumulate within it. Other new railroad buildings proposed in this area will potentially be 
susceptible to soil gas accumulation.

Wildlife

Since the completion of the 1993 Health Consultation, the DNR has conducted a study on fishing 
pressure by recreational anglers in this part of the River (DNR 1993). The report, and those 
familiar with the site, state no recreational fishing has been observed or is likely in Battle Creek 
near the dump or in the northern portion of Pig’s Eye Lake (MDH 1996e). This area is too 
shallow to be accessible by most recreational boats and bank anglers are unlikely to fish here 
because it is relatively unaccessible. Recreational boat anglers do use the deeper part of the lake 
where it is intercepted by the channel leading to the Mississippi River. This area is sometimes 
referred to as Hog’s Lake and is a popular spot with good numbers of sauger and crappie 
frequently caught.

The 1993 Health Consultation stated that if certain dump contaminants (antimony, inorganic 
arsenic, cadmium, chromium VI, lead and thallium) were taken up by fish to any great extent they 
may present the most significant health risk occurring fi"om the site. Several fish firom Pig’s Eye 
Lake have been sampled for PCBs and mercury and MDH does have fish consumption advisories 
for several fish due to the concentrations of PCBs detected (Appendix I). PCBs and Mercury



were detected in these fish but PCBs were detected at concentrations that require a more stringent 
health advisory and therefore drive the advisory. The PCBs and mercury detected in these fish 
may be the result of dump contaminants, other local contamination sources or long range natural 
deposition unrelated to the dump.

In general, PCBs and mercury tend to drive fish consumption advisories and be protective for 
other contaminants. The levels of cadmium, lead and nickel detected in fish from Pig’s Eye Lake 
suggest this, since the fish advisory in place for PCBs appears to be protective for these three 
metals as well (ATSDR 1993 and 1995, MPCA 1995). It should, however, be noted these 
samples were taken many years apart, not concurrently.

The entire lake is used by commercial fisherman who net rough fish (carp, buffalo, white carp, 
bullhead, etc.). The fish are mainly sent to markets outside the metro area for human and animal 
consumption (MDH 1996d). Analysis of fish from Pig’s Eye Lake indicate the fish are under 
FDA regulatory limits for mercury and PCBs despite many fish having MDH PCB consumption 
advisories. The FDA regulations for consumption of fish with PCBs are less stringent than the 
MDH fish consumption advisory. The FDA regulations are based on national consumption rates 
for all types of fish and assume the consumption of fish with high PCB concentrations are 
balanced with consumption of fish with low PCB concentrations. The MDH fish advisory 
assumes repeated consumption of fish from the same lake or river system which, in this case, 
results in a more stringent consumption advisory.

The 1993 Health Consultation mentioned the possibility of dump contaminants accumulating in 
wildlife other than fish that may be consumed by people. While deer hunting is illegal on and near 
the dump, there is evidence suggesting illegal hunting has probably occurred at the site. Also, 
deer from area road kills has been provided to various food organizations in the past. Shortly 
after the MPCA reviewed deer tissue data from the site, the DNR informed relevant DNR staff 
and other appropriate agencies to no longer distribute deer meat from the Pig’s Eye Dump area 
for human consumption (DNR 1995). The area is currently overpopulated with deer and a special 
deer hunting permit may be considered in the future (MDH 1996d).

Groundwater

As discussed in the 1993 Health Consultation, the movement of groundwater is strongly 
connected to the Mssissippi River. Surficial groundwater flow is likely toward the Mssissippi 
River and away from identified residential wells along the bluff. Area residential wells are unlikely 
to be impacted by the dump. Hydrogeologic data from the site and past monitoring of nearby 
residential wells confirms this (MDH 1989, MDH 1992, MPCA 1989). The manganese detected 
above the HRL in the one residential well sampled in 1989 as a background well is unlikely to be 
related to the dump. As part of an ongoing program to ensure residential wells continue to be 
unaffected by dump contaminants, MDH plans to monitor selected residential wells near the dump 
for VOCs, manganese, nitrates and tritium in late summer 1997.



Vegetation, including clumps of trees exist throughout the site. Several deer were 
observed on-site during the visit. The ash disposal area in the southeast comer can be 
identified by a pronounced rise in elevation onto a plateau.

The battery case dumping area was observed on the shoreline within the lake recess and 
oily sheens were noticed in the lake recess. More waste material was noticed closer to the 
shoreline, probably the result of water eroding the cover material. A make-shifl; fire pit and 
bench were located nearby.

Further up the creek, near where the ash fill had been deposited, portions of the creek 
bank had eroded revealing significant amounts of dump waste, including possibly ash. 
More battery casings were also discovered near the creek in this area as well as half buried 
crushed 55 gallon dmms.

A functioning beaver dam was observed in the creek near the ash fill. It appeared to be 
holding back approximately 3 feet of water and could affect area groundwater flow. The 
beaver lodge was located near the dam and built into the creek bank containing fill 
material.

A wood recycling facility operated by the City of St. Paul was observed on the western 
boundary of the dump along Pig’s Eye Lake Road (Figure 2). Enclosed stmctures in this 
area include two mobile trailers and one unheated slab-on-grade utility building used to 
store materials.

DISCUSSION

Current Exposure Concerns

Available data suggest the greatest health concern at the dump is potential exposures to both 
physical and chemical hazards for individuals present on-site. As stated in past reports and 
observed in the most recent site visit, waste material, including possibly ash, are exposed along 
the Battle Creek and Pig’s Eye Lake shoreline. Leachate was observed in the lake recess (MDH 
1996c). Soil, soil gas, sediment, groundwater and surface water sampling fi-om the site indicate 
on-site contamination.

Four full time workers are present year round at the wood recycling facility located on the fill. 
These workers spend the majority of their workday outdoors. The rail yard to the north of the 
dump is currently considering building stmctures on and next to the northern portion of the dump. 
Signs stating the public is prohibited fi-om entering the dump are posted at likely entry points 
along Pig’s Eye Lake Road. However, those familiar with the site state people use the site for 
recreation (walking dogs, campfires, etc.) (MDH 1996d).



Several contaminants were detected above HRLs in a single monitoring event conducted in 
August 1994. Glroundwater conditions can change over time. Periodic monitoring of these wells 
for VOCs and metals commonly found in municipal dumps would indicate if groundwater 
conditions deteriorate or improve. If conditions were to deteriorate significantly, the potential 
for chemical exposures to individuals on and near the dump would have to be reevaluated.

The County Well Index (CWI) was used to identify other drinking water wells thought to be 
potentially impacted by the dump (MGS, 1996). None were identified but the CWI does not 
necessarily identify all possible drinking water wells in a given area. High capacity wells used by 
the nearby wastewater treatment plant were identified. The wells are approximately 300 to 400 
feet deep and pump approximately 500 million gallons of water per year. These high capacity 
wells are not used for potable water and are unlikely to make drinking water wells within the 
region vulnerable to dump contaminated groundwater.

Surface Water

Many contaminants were detected in surface water above human health based EPA AWQC levels 
for water and fish consumption. The highest levels of contaminants detected in sediments and 
surface water tended to be in the lake recess near the battery casing disposal area or the pond. 
Leachate has been observed flowing from the banks of the creek. Exposed waste, including 
possibly incinerated sludge ash, has been observed on the banks. This indicates contaminants in 
surface water can vary depending on the immediate location. While available data suggest skin 
contact with surface water from the site would not result in serious exposure, such exposure is 
nonetheless to be avoided given the possibility of concentrated levels of contaminants in localized 
areas due to exposed waste or leachate discharge. Fishing from the creek, ditch, or lake shoreline 
of the dump is to be avoided for the same reasons. Since there are no drinking water intakes 
located within 15 miles downstream of the site, surface water contamination from the dump is not 
likely to impact drinking water (MPCA 1992).

Future Use

Future site development is currently unknown; however, city, county and community members 
have discussed integrating the site with existing area parkland (MDH 1996d). Current plans 
include a parking area and park trails over the site with a duck blind for physically disabled 
hunters on the dump as well. The chemical and physical hazards on the site would need to be 
fully addressed before the site is considered for use as public parkland. At a minimum soil cover 
over the dump would need to ensure those using the former dump would not be exposed to dump 
waste using reasonable exposure scenarios.

Another proposal for remediating the site involves capping the western half of the dump after 
waste materials from the eastern half have been redeposited onto the western half for proper 
grading (MDH 1996d). The eastern half of the dump would then revert back to wetlands and the



western half would be properly capped. Among other concerns, this project would need to 
address potential exposures to dump contaminants from the excavation of dump waste.

CONCLUSIONS

The former Pigs Eye Landfill is located within the City of St. Paul, Ramsey County, 
roughly three miles southeast of downtown St. Paul on the east side of the Mississippi 
River. The dump was operated by the City of St. Paul from the mid-1950s to 1972. 
Estimates of mixed municipal, commercial and industrial waste deposited at the site range 
from 8 to 27 million cubic yards and the fill area is approximately 300 acres. From 1977 
to 1985 approximately 236,000 cubic yards of incinerated sludge ash was placed on 31 
acres of the site east of Battle Creek. The site is listed on the U.S. EPA CERCLIS and is 
being addressed under the Minnesota Superfiind program.

In December 1993 MDH completed a Health Consultation for the dump. The report 
recommended: 1) additional information on hazardous material allegedly dumped at the 
site be collected, 2) access to the site be controlled to prevent unauthorized digging, 3) 
appropriate monitoring should be conducted during sub-surface drilling to ensure 
explosive conditions are identified if encountered, 4) the extent of groundwater 
contaminated by the site should be estimated from available data, 5) the impact of site 
related contaminants on surface water on and near the dump should be assessed and 6) the 
impact upon area wildlife should be determined as it relates to human consumption.

Several groups were identified who may potentially be exposed to dump contaminants: 
Workers at the wood recycling facility, railroad workers who might use the buildings 
proposed for construction on or next to the dump, people consuming fish or deer meat at 
or near the site, those using the site for recreational purposes (walking, skiing, campfires, 
etc.).

The greatest health concern at the site is potential exposures to both physical and chemical 
hazards for persons present on the dump itself Waste material, including possibly ash, are 
exposed along the Battle Creek and Pig’s Eye Lake shoreline. Soil, soil gas, sediment, 
groundwater and surface water data from the site indicate on-site contamination.

Workers at the wood recycling facility are likely protected from dump contaminants since 
no waste has been reported at the surface in their work area (MDH 1996d). Soil 
characterization is being conducted in the area of the dump being developed by the 
railroad to determine if future railroad workers could be exposed to dump contaminants.

Visible inspection of the dump demonstrates waste material is present at the surface in 
portions of the dump. This suggest users of the dump, particularly near the creek and 
shoreline where significant waste material is at the surface, may be exposed to



contaminants at levels of health concern. The dump may be used for recreational purposes 
since a fire pit and bench were discovered near the lake shoreline.

The primary health concern related to soil gas is its accumulation inside enclosed 
structures on or near the site. No enclosed structures near or on top of the dump are 
considered likely to accumulate significant amounts of landfill gas. The proposed new 
railroad buildings would potentially be susceptible to soil gas accumulation.

Recreational fishing is not likely in Battle Creek near the dump nor in the northern portion 
of Pig’s Eye Lake. The deeper part of the lake, where it is intercepted by the channel 
leading to the Mississippi River, is a popular spot for recreational boat anglers. MDH has 
a fish consumption advisory for bluegill, carp and northern pike in Pig’s Eye Lake for 
PCBs (Appendix I). The entire lake is used by commercial fisherman who net rough fish; 
however, sampling conducted on fish indicate these fish are under FDA regulatory limits 
for mercury and PCBs.

Evidence suggest illegal deer hunting has probably occurred at the dump. Deer fi-om area 
road kills had been provided to various food organizations in the past. An MPCA study 
concluded that elevated cadmium and lead concentrations in edible tissues of the oldest 
deer sampled indicate these metals may be gradually accumulated in deer from the dump 
to levels of health concern (MPCA 1995). However, the sample size was small and the 
conclusions are tentative. The DNR informed its staff and other agencies to no longer 
distribute deer meat for human consumption from the Pig’s Eye Dump area (DNR 1995). 
The area is currently overpopulated with deer and culling may be considered in the future 
(MDH 1996d).

The horizontal movement of groundwater is likely connected to the Mississippi. Nearby 
residential wells are unlikely to be impacted by the dump and past monitoring confirms this 
(MDH 1989 and 1992, MPCA 1989). Manganese above the HRL and low concentrations 
of VOCs were detected in the one residential well sampled in 1989 but it is unlikely these 
contaminants are related to the dump.

Several contaminants were detected above HRLs during a single monitoring event 
conducted in August 1994. Groundwater conditions can change over time. Periodic 
sampling of these monitoring wells would indicate if existing groundwater conditions 
deteriorate or improve. If conditions were to deteriorate significantly, the potential for 
chemical exposures to individuals on and near the dump would have to be reevaluated.

The large volume of water pumped by wells at the wastewater treatment plant suggest that 
contaminated surficial groundwater may be drawn downward. These high capacity wells 
are not used for potable water and do not likely make drinking water wells near the dump 
vulnerable to dump contaminated groundwater.



Surface water contaminants were detected above human health based EPA AWQC levels 
for water and fish consumption. Available data suggest skin contact with surface water 
from the dump would not result in significant exposure. Exposure is nonetheless to be 
avoided given the possibility of concentrated levels of contaminants in localized areas due 
to exposed waste or leachate discharge. Fishing fi-om the creek, ditch, or lake shoreline of 
the dump is to be avoided for the similar reasons. Since there are no drinking water 
intakes located within 15 miles downstream of the dump, contamination of surface water 
is not likely to impact drinking water (MPCA 1992).

Future site development is currently unknown, however, plans for using the site as a 
public park are being considered. Another plan being discussed involves capping the 
western half of the dump after waste material from the eastern half has been redeposited 
on the western half for proper grading. At a minimum soil cover over the dump would 
need to ensure those using the former dump would not be exposed to dump waste using 
reasonable exposure scenarios. If dump waste are excavated, the potential for human 
exposure to uncovered contaminants would need to be assessed beforehand.

RECOMMENDATIONS

Restrict access to the one road leading into the portion of the dump east of Battle Creek. 
Gating the entrance would appear to be the easiest way of accomplishing this. Access into 
the portion of the dump west of Battle Creek should be restricted unless vehicles could 
easily bypass possible barriers.

Resample the residential well sampled as a background well in 1989 because manganese 
was detected above its HRL. If manganese is still found above the HRL the residents 
should be informed.

Report to the MPCA if workers at the wood recycling facility notice exposed waste 
material or leachate seeps in their work area.

The MPCA VIC program should review soil characterization data for the proposed 
railroad development and, if necessary, appropriate measures should be taken to ensure 
railroad workers are not exposed to dump contaminated soil or waste.

Implement MPCA draft Guidelines and Protocol for Monitoring for Landfill Gas at and 
Near Former Dumps for the proposed railroad buildings on and near the dump to ensure 
landfill gas does not accumulate within the proposed railroad structures (Appendix II). If 
significant amounts of combustible gas are detected within the proposed structures (500 
ppm or greater in ambient air and/or 5,000 ppm or greater at a point source) monitoring 
for individual VOCs within the building or in soil near the building should be considered.



If the DNR issues special deer hunting permits in the area, issuers of these permits should 
inform hunters that deer meat from older animals may contain elevated levels of cadmium 
and lead. Minnesota State Highway Patrol Officers should likewise attempt to inform 
anyone they come across who may be consuming deer meat from area road kill.

Sample existing monitoring wells periodically for VOCs and metals commonly found in 
municipal dumps to determine if groundwater conditions change significantly over time.

MDH will distribute this document to property owners of the dump and appropriate city, 
county and state officials. MDH will contact appropriate individuals and encourage 
implementation of the recommendations discussed above.

MDH will complete a fact sheet summarizing this report and attempt to distribute it to the 
local community as well as other interested individuals or organizations.

MDH will reevaluate this site when future land use has been determined in order to assess 
potential or real exposures to dump contaminants.
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Table 1: Maximum Concentrations of Contaminants Detected in Surface Water (June 
1994)

Units in ji
Chemical Contaminant Range Location of 

highest 
concentration 
detected

EPA Ambient 
Water
Quality
Criteria for 
Human
Health *

Acetone 10 UJ - 22UJ Creek N/E

Aluminum 55.7 J -7,520 Lake Inlet N/E

Arsenic 2.0 J- 16.7 Lake Inlet 0.022

Barium 108 J-2,300 J Lake Inlet 1000

Benzene BDL - 5J Lake Inlet 6.6

Benzo(a)anthracene BDL -1J Lake Inlet 0.028

B enzo(b)fluoranthene BDL - 2J Lake Inlet 0.028

Benzo(a)pyrene BDL - 13 Lake Inlet 0.028

Beryllium BDL - 2.4J Lake Inlet 0.068

Beta BHC BDL - 0.026 Lake Inlet N/E

bis(2-ethylhexyl)phthalate 10 UJ Multiple Locations N/E

2-Butanone BDL - 10 UJ Lake Inlet N/E

Cadmium BDL - 52.6 Lake Inlet 10

Carbazole BDL -2J Lake N/E

Chlorobenzene BDL - 2J Multiple Locations 4.88

Chromium BDL - 35.6 Lake Inlet 50 (Chromium 
VI)

Chrysene BDL -2 J Lake Inlet 0.028

Cobalt BDL -22.0 J Lake Inlet N/E

Copper BDL - 997 Lake Inlet N/E



Cyanide BDL - 37.0J Ditch 200

1,4-Dichlorobenzene BDL- 1J Lake 400

1,2-Dichloroethane BDL- 1J Creek 9.4

Di-n-butylphthalate BDL - lOUJ Lake N/E

Dimethyl phthalate BDL - lOUJ Multiple Locations 313,000

Fluoranthene BDL -3J Lake Inlet 42

2-Hexanone BDL-lOUJ Multiple Locations N/E

Lead 1.2J-36.2J Lake Inlet 50

Manganese 61.51-2,710 J Lake Inlet 100

Methylene chloride BDL - 10 UJ Multiple locations 1.9

Mercury BDL-0.16J Lake Inlet 0.144
(Elemental)

Nickel BDL - 256 Lake Inlet 13.4 (Soluble 
salts)

Phenanthrene BDL- 2 J Lake Inlet 0.028

Pyrene BDL -2J Lake Inlet 0.028

Selenium BDL-2.1J Creek (near ash 
fill)

10

Styrene BDL - IJ Multiple Locations N/E

Vanadium BDL - 69.3 Lake Inlet N/E

Xylenes BDL- 3 J Lake Inlet N/E

Zinc BDL - 9,710 J Lake Inlet N/E
J = Estimated concentration
UJ = Estimated quantitation limit
BDL = Below laboratory method detection limits
* The incremental increased risk for carcinogens is estimated at 1 additional cancer for every 100,000 exposed 
individuals using the U.S. EPA’s Ambient Water Quality Criteria for hirman health numbers.
N/E = None established



Table 2: Groundwater Contaminants Detected above MDH HRLs in Monitoring Well 
(August 1994)

(Results in ug/L)
Contaminant Range of

Concentrations
Detected

Location of highest 
detection

MDHHRL

Benzene BDL -53 MW-1 10

Antimony BDL -49.6 J MW-7 6

Beryllium BDL -0.69 UJ MW-9 0.08

Manganese 29.01-3,8201 MW-2 100

Nickel BDL - 136 MW-15 100 (soluble Salts)

Thallium BDL - 5.5 J MW-15 0.6 (salts)

PCBs (aroclor 1242) BDL-3.9 MW-8 0.04 (PCBs)
BDL = Below laboratory method detection limits 
J = Estimated concentration 
UJ = Estimated quantitation limit



Table 3: Metal and PCB Concentrations in Sediments (May and September 1994)

(Units in mg/kg)
Contaminant Range Location of Highest

Detection

Aluminum 1,600 - 
22,800

Pond

Arsenic 2.7J - 14.4 Pond

Antimony * BDL-59.1J Pond

Barium 30-1,040 Pond

Beryllium 0.30J-1.5 J Inlet

Cadmium 1.0-77.6 J Pond

Chromium 4.9-832 Pond

Cobalt BDL- 56.8 Pond

Copper 11 - 1,430 Pond

Cyanide * BDL - 0.72 J Pond

Lead 16-861 J Pond

Manganese 110-2,260 Inlet

Mercury BDL - 0.84 Inlet

Nickel BDL - 255 Pond

PCBs (aroclorl248 and 1254) BDL - 0.460J Pond

Selenium BDL-5.7UJ Pond

Silver BDL-45.2 Pond

Vanadium 8.8-59.9 Inlet

Zinc 49-2,140 Pond
* Analyzed for in pond sediments only
UJ = Estimated quantitation limit
J = Estimated concentration
BDL = Below laboratory method detection limits



Table 4: Concentrations of Contaminants Detected in Soils from Two Excavated Trenches 
above MPCA Draft SRVs (October 1994)

(Units in mg/kg)
Chemical
Contaminant

Concentrations
Detected

Location of Highest
Concentration
Detected

MPCA Draft SRV

Antimony 12.3UJ and 17.0UJ Ash fill 14

Chromium * 39.1 and 816 Ash fill 126 (Chromium VI)

Lead 81.4Jand 506J Ash fill 400
UJ = Estimated quantitation limit 
J = Estimated concentration
* No speciation was done on chromium, therefore the concentration of chromium VI is assumed to be equal to or less 
than the total chromium detected.

Table 5: Concentrations and Locations of Metals Detected at or near Draft MPCA SRVs in 
Soil Samples from Ash Fill (August 1992)

(Units in mg/kg

Chemical Range of Concentrations 
Detected (0-6”)

MPCA Draft SRVs

Chromium 126J-1170 J 126 (Chromium VI)*

Nickel 41.4J-316 J 520

Lead 50.5 -346 400

Copper 126J-1280J 1300

Arsenic 2.8J- 11.3J 12

Cadmium 6.3J-25.7J 26
J = Estimated concentration
* No speciation was done for chromium, therefore the concentration of chromium VI is assumed to be equal to or less 
than the total chromium detected.



Table 6: Contaminants Detected above MPCA Draft SRVs in Soil (December 1988/January 1989)
(Units in mg/kg)

Chemical Concentration
Detected

Location of 
Concentration 
Detected *

Depth
Sampled

MPCA
Draft
SRV

Antimony 41 Soil A 88-89 12.5' 14

Manganese 2880 Soil A 88-89 15-17' 1100

Manganese 3270 Soil B 88-89 15-17' 1100

Manganese 1590 Soil C 88-89 17.6' 1100

Manganese 1150 Soil D 88-89 ? 1100
*Refer to Figure 3.
BDL = Below laboratory method detection limits

Table 7: Concentrations of Soil Contaminants Detected above MPCA Draft SRVs in On­
site Soil Borings (location unidentified) (October 1992)

(Units in mg/kg)

Contaminant Concentrations
Detected

Depth MPCA Draft SRV

Cadmium 120 6-8' 26

Lead 730 0-2' 400

Lead 630 4-6' 400



Table 8: Range of Selected VOCs Detected in Soil Gas and MDH Draft HRVs (April 1994)

(Units = ppb)
Contaminant Range of

Concentration
Detected

Approximate 
Location of Highest 
Concentrations 
Detected

Draft MDH HRVs

Benzene BDL - 4790 Northwestern border 
of ash fill

0.31 (chronic)

Ethyl benzene BDL - 24,300 Western border of 
ash fill

2300 (acute)

Methylene Chloride BDL-7,180 North central border 
of fill

5.6 (chronic)

Methyl ethyl ketone BDL-385 Northwestern border 
of ash fill

10,204 (acute)

Chloroform BDL -125 Southwest portion of 
fill

100 (acute)

Toluene BDL -19,650 Northwestern border 
of ash fill

104 (chronic)

Trichloroethylene BDL - 2,680 North central portion 
of fill

366 (acute)

T etrachloroethylene BDL -439 West central border 
of fill

1015(acute

Xylene BDL-113,700 Western border of 
ash fill

226 (acute)



Figure 1: Rg's Eye Dump and Surrounding <Area'
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Figure 2: Monitoring V\feii, Surface V\fciter and FCB Ground\AOter Sampling Locations for the Limited Remediai 
investigation (PRC 1994)*
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Figure 3: Soil and Sedmiment Sampling Locations on the Rg's Eye Dump

Soil A 88-9 Soil = Soil samples taken at depth (MPCA1989) 
SS 92 = Surface soil samples (MPCA 1992)
T-1 = Trench locations (PRC 1994)
Sed 94 = Sediment sampling locations (PRC'l 994)
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* Map Derived from Limited Investigation (PRC 1994)

* * T\ao sediment samples vvere taken 900 feet further out.
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Appendix I

Minnesota Fish Consumption Advisory for Pig’s Eye Lake
May 1996

PCBs H ■All Persons Unlimited 1 MealAVeek 1 Meal/Month Do Not Eat

LOCATION SPECIES
FISH SIZE (inches)

S-IS 15-20 20-25 25-30 30+

PIGSEYE 
(RamsQf Co., 
in St. Paul, abo 
see Northstar Steel)

Bluegill
Carp
Northern Pike



Appendix II

Minnesota Pollution Control Agency Voluntary Investigation and Cleanup Draft 
Guidelines for Monitoring for Landfill Gas at and Near Former Dumps



Minnesota Pollution Control Agency 

Voluntary Investigation and Qeanup

Draft Guidelines Por Monitoring 

For Landfill Gas At and Near Ponner Dumps

lio INTRODUCIION

i,l Generation and "Migration of Landfill gas (L^) y —

Lar.dSII gas (LFG> gensraisti &om abandoned mixed rnqma^aJaun^ and landfin<i consists 

primarily of methane, carbon diomde and other trace ennsHmeats. predneed by the biodegradaiicn 
of organic matter. This biodegradaiion is the result of the aab4ty ofst^croorganisms that are 
found naturally occurring in both, wastes and soils.

Although ±e processes by 'which LTG is generated are similar at all denps, considerahle 
variability wiE exist benvetn dumps^Sihe'smjo^ of gas genemted, the composidoa of the gas and 
die gas genetasion. rate. Generally, methane geneiaso^^ divided into four disenct phases:

Phase!
Upon inidai’piai : of the \vaste, an arsoidphaM develops rined by rapid oxygen

.......... .. W* MM MWWWAW y My ------ --- ----------------- ----------------------4-------—---------------depiedoa as a result of increased nucrobi^edvw. This process can last fcr several months in 
Im^cr dumps.

Phase H ------
At the end.o£P^e I. o^en is depleted and anaerobic microbiai aedvity is ininaied, agnaling the 
beginning ^hase'^L^iSng the anaerobic phase, leachate is produced, acidiiy is increased and
there is a^eady increase ialiyscogm and carbon diomde production.

PhaseniNs^ ■ -
The start of Phks^ i^imnatei by the pioducdon of methane gas. • This is an anaerobic phase 
characrarinedby aabimi^ated increase in, pioducdon with corresponding decreases in the
levels of carbon (Soxid^^hptinsgen, nitrogen, and ac^ty.

"pSsHy •, ' ' _ • . _
_____ phase is characterized by a long period’of methane produedoa and waste degradation, as
mctbahozAc microorgaaisins reach steady state populations and gas ^

7Mediae zmeradoa mav last fiom. several years to decades. The length of the.four phases of
will vary considerably for dlScrent dump settings depending upon the amount 

of ^vaste present, the composition of the %vaste mat^ial, moisture le%Tis, tempciainre, and 
opeiaiionkl practices of the former dump.



One of the mast sigrtTfirnTIt Actors CPrirmniTT^ vmrr^ fr mrnrmrm t-nrmmr TTif.
gniimnified candMons observed at inasy dumps Tanriffn^ m ggti?i»wr^ Vy nf n|<!
newspaper is dizesdy zeLaxedto azcbxive lack 'ofmaistnxesBededtDpiamatBj 
Capping of a dump or lasdSH to reduce maistuzsin£ItiatioavnIldu3e£bze,a2ffliQ^ice the rate of 
gas ptoduedon and vfaste degradation. Hie presence ofacas also may csiEenxianyi 
vertical LFG escape aad'piQmotelaieialLFGimgraiion. ^

Waste compositioii aSects both the methane gessiaiiaiiias and the total amount oft 
produced.. Wastes uinfainrng higher biodegradable nrgafiie i-.nTifBnt, such as food waste aumpaOer, 
can produce more methane than reiaiiveiy inert such as concrpee^bricis, plastic and ^ass.’ .Typ'icai 
munidpai wastes prodnea nrand in f^Trr?:p^ meb aspodjbd yard dahr?^;
amounts of biodegradable laaienai thr^r m.n rasnlt in hi^t'lCTt^ofmethane gpf~»rjtTnrf

Temperasirc also has an :upon microbial:
in higher rates of methane prodnedon. The optimal 1 
bcowesn about 95 to 120"F. Methane can he'i
this may he an important &ctcr &r Minnesota «dfee

rfUtempeiamres result 
i^e &r methane generation is 
^tempeiamrcs heiow 50“F, '

■ /

1*2 • Factors Affecting LFG.Emissiohs and Migraiioti'” r.'-*-' * - ..i''-.j.: i..-: r ;•

LFG emission to the. armosphere c^acKi"afcasdj^ site via veroaimigeatioa through the 
surface cover of dump and/or at peViTn<»»»r Ae Amn thmngb ^ rmnhiTTirafTnn />f

nd verdcai migration. LFG mkraSs^maieastf^^ pressure to areas of low pressure, .■ 
y the subsurmce pressure granVrrrVHTg'h ermriWnnr ate within, the wastedriven by the subsurmce pressure _ 

mass of a dump when methane gas gp~«^r?i----   —-------- - ..................... ,nn MgL^   Tin"

affect the migranan of LFG. ~RgjnTfvi« b/tt nnKmr prwymp" may ^rr^m-ttn T ‘Fft’
pressure gradierts inthesnbsarrar* arirf
lateral gas migranoa, and a COncomiTant fnc; thii! pn^wtral ■fTvr-wTd^T^^ gteapt* ^tTni^rinnc to 
die annosphere/'Sjelmlve increases in barometric pie«>sLue w2L decrease LFG grai^iTTTr around 
dumo sites, psnibipsa^yerucai and latsml gas migiatioiL - ^ - '

rcanbeeSp-d^to occur laterally andvenicaily along fhe path of least 
ies^i2Ec±<tough zDMf^fiigherjisnsabiEty. 'HghpamcabiSqr zones can. occur hatnraHy 

(geologic umia.rf siltysaiidi sand and/or gravel) or'an faeman.-inade (famed utility Hni^ vfiich 
were backfilled with smd.^ gravel). At thiinp 'ste •whge'ingicnner.ble coyen, engrnp^.y^t caps .
or Mphalt mmrj^ Wag rntlTTmctPi, th’^ fin- mtgTadnn nfT.'FfT'bByf^rid thi»
boundaiies ofthednmp^isis enhrrnr-d Potentially, eveaMg^levdsofxainfiillinayalso increase ' 

-Tater^migrat^’^IFG rednnng thw' air ■friled pomsity'^permeahTlTty of die spiT enTtTTrm^ 
_5i&Qu^fitJzen soil ^ likely have'a more significant effeupoa lateral gas oigtation. Hic • . 
fcihmo^f thick ffost zones in the son, assorted-wifii'cold Minnesota winters, result in an .
impemcab to cap ov» and aiDund a dump site, enhancing the potennai of lateral IPG migraden 
dMTTng me vyinter months.

Sgical wwdTtinng i~m glsO

aviromnentai Concerns of LFG Gas : r?" sirr: .

Environmental impacts of LFG, and of methane gas in particular, can he separated into three T^'^in 
categories: harards, inhaiaiion risks, and ecological impacts.-..- .• ...

-•.CL-.'.-i



1^1 Hazards

Thg pnnppal haTaids assneinTwi with gar grplnrim and fire. Merffeinjfastfae
capabSicy of nigiaiiiig botii lazeialLy anr4 vertically throng tbs ucsatmazed sdu cftoiTHn and 
potentially collecciig in enclosed or gfirrfinrft spaces vrbere a spark can tzi^^ an etplosion or £ie.

‘ Subsnx£ics Szes also have the potentiai to occur a£ cs damps;
long as there is an adeqnate £iBi source such, as ^irihnmt^ le&se, methaJvr: 
presents an explosive hazard SL rnrin-ntrpfjnn?; between 5^ % and'12%'by volmns, in^ 
lower and upper levels of the range of coinfausnfale gas conceaiianon within -windh ecpIosiOajaav 
occur are d^cd for a spcdSc oanhusufale gas, and are Jaton^iiv^^^^y* 3S the Lower 
Explosion Limit (LHL) and the Upper Explosion T-hnir 
corresponds to 5 medane by volume in air, which, is 
parts per millian (ppm) rhi-rh'ann

1.32 Inhaladon Risks

Risks assor::iTed with.LFG tnhalarinn m-q hnth ^rhnrrftm a^|gngteim gxpnm-p: ri^iVs.
Both of the two tnain LFG ixnaponcais, ninth-mn nnii caifaon dioxide, am colorless attfi odoriess, 
and have the capability to dlsplage meyg^n^ -whieh can rgsnlt in mndtfiHds -with thg pntgnTral fnr 
asphyxiadon. The acczirzulation of roch lethal levels is especially a conctm in g«nfiripri spaces, 
such as nnfigr'Jirnmd Utility stnigtm-r^artri.tr'^h-s'aTthfTiigh the potential also CxistS fcr 
accnmulason to occur within enclosed spaces in buildinzs located at or a^acent to
a dump or a landfill. - .

LEL for methaim therefore 
arelaiive concentratLon of55,000

The shortterm cSca of LFG inhahno: 
an odorous gas, li^ch can he a si; 
lespiramiy system and can also beanasph.;

headaches and irritability. Hydrogen sulfide, 
mgrt of LFG, is an irritant to the eyes and

i-mcthane organicLong temi inhahricrrisls are principally associated with
compounds (^MQ ^ t^arc commanly in LEG, especially near the dump. The most cemmon.
carcincgcnis^rlMlSrGs'detectsd in LFG inrhirin benzene, 'carbon tetrachloride,- 1,2-dichlorceiane,
mcthyiens^ojida^^irc 

1J3 ^

ime, trichloicethene anti vinyl chloride.

nv.vV..It has been shn^tba^b>^ stress of mrea ^ plant li& 1^' cEsplacmg oxy^’wiihiathe soil 
nt^rThp i-nnf<; nftiama^ ~itf fems Ttgar ihnfifiTis. Addltioiially,

thnngh nmggnt ht mnA -rmalTer cnnmntTn-Knn«; -thnn inithimn ?md caifaon dimeide, AeNMnCc are 
pre=?tr<;m tn the -farTTigtim of ozrmn ? -whigh^ in a'ririitinn to having delgtmnns Tgsnira.tnry

alsp can fednes plant pzwth. and txmtrioute to vrgearion damage.

2.0 XFGMONTrOEING AND ANALYSIS

pt^Ixxnsnsry Subsixrf&cc Sux*vcys • ■

Crag aTT»niT-«!gtiTy HtTnnjtf nhantinn^ i!unin<! Although dumus an usuaEy smaller in 
volume th^ larger, prrmitTed solid waste facilides, they may condnne to generate LFG Sox decades

with changes inmoistuie, s^nmdtemncratun and fiost conditions, LFG monitoring should be

. . r___



conductsd at least tfazcs to &nr tisies per year. - Momtoniis to be xsote fieqoeot sear
buSdings in areas •where gcpiosivg gases have b»deterrad. •‘^

PrpUmfn^Ty UG SUfasmfeca StUVCyS can be rmw^^BHl^'lCtraiy
vrTTTr inrranedtnangwferTTTnttfpU ,rvfnfr GaS’WBtS gCCeiallY
fibrnthetop ofsballctw’waier 'table or &m below •the base o£wastes to/ 
ground SUX&CS. Tn mnrt ’VmS HTT ^ argntdancft^ ^
Minnfxrnra. Department Codr ■fig'Tnnnhnring wens.

^besorgas 
line slotted

Monitoring o£ tnay be t*nr(f4nrt^ iTtiTiTfng portabls«
laboratory analysis of gas sanpies. ffaportafale^iffl^'^
quanri-f^g the levels nf •• MsTiy ‘
instruments axe also capable of testing &r other gasi 
hydrogen sulfide. Thcaxygmcnncemratianisanii 
fires or explosions to ocenr inthe waste or subsutfe^

ijlegasnnstecsatbytiseaf 
,kroQstbe opable of 

i combnstible gas tnuni toting ■ 
caxbondioxidB'and • V

pnfpT’tf'a] frir

rapottablegasAltemanvcly, gas samples may be *__ __ ^ _
chromatograph or sent to a laboratory fim analysis. "Ulr ampls^q^moed &r labcsatoty 
analysis <;hmilci be anklyagii farrm^r ■gnt^ rarrinrig^ff •pnTatfTe nrgs^e u'lmpounds (VQCs), . .

• similar to the compounds detected in EPAMediod 18. ..

Samoling locndons needto -fair orthe portion of file on the
propeity ■under invesdgation. KLFQv^J^orotoheptiKcntathishlevds'wifinn file waste area,

I22.V tsc ^ dnnnn. atnr^s. s£ ufi3uc?C£SI to Trrr\n^ ■file dnmp,'or even atproperaes
adjacentto the dump. Am*; arf]ar«-» tryW^g^i^iavedareas orothg stmstnres -wdiidi impede 
the Sow of gasses n^ to he monitored. \ ; ■i.i.

,f^>iH^VitfiiBttfin£LFG data are colltIt is important to teecrd d
Xofoimation inr^idft tMll^ieigflgg Varqmpfrfff WTatbsT •

ffnni^frfrin< pnf^ driTTng file rm IT iltorlrig pTomgi.
■■ '-V : .

•“•■■—' t.■'r* ‘ T ■ -• .WaiinBuildmt^n ~ , ’v C * v, •.•

__ ^___ ^____________ t potefial to migrate to stmcteics both on-ste‘and a^aceet to the site
gfifT'iid Tiff gvair^?»«? i-iTiiCTderfiiepafffnrial fTTrl^Gi. paxficnlaziymethane,

ri^g^buildihgs. 'Tlim evahiafionis bert coiito^.by hofiiassessi^ UG levels in.

tb>vjrTTnV nft^e •yarA agfeial ^ THI mitorillg wifimi bnildingS of COni'ff M . A--
thorot^^sm&cs gas snrreynearboildhmi^.migcate.ifgghnnTm'ating towards and 
potes^y.jnfiiinabuiiding. Thistypnofsnrvt^m^dimmattfiieneedfijt’a^aiidingfiie.' ... 

S^r]^<<<TTTigAgrn;mP!^ tn f^i- Altemadvdy, iffiicsoti^sabsot&tsinyestiganottfbr-fia
,orcsenre^methans ^es can not be or ifleii^ c£ snbsnr&csT metbaue gas are very

• ^n (v(-gite, aniTTvwscgafirrrvfrrrtfiffpTieagieeQflFGwifimistnictiges gfcoacenshoaldbe ■
Tf>iioTT Tgvels areprBSBitafcasiteandnoteBtialforTmgnTtinnto

reson-oraS^exists,thenancvalnaiiaaoffiiBpreseaccaflFGittthesBsmicmres ■strncmit
<finn!(ibe gwm it p-rtiiiiy Atsites whcig pirfriwtial pathways indudBsnbsni fit on utility 
lines or trenches the ant

, \
- .4-



as the ieteriar aennsphere of nonhoi^ and other indhy rnrrffTigd spaces^ soy also netsinicBmaixDg 
prior to cany. .

Gas monifiaring within buildiggs may foim an intesial part of the isvestigatra^ha^ soay be tised 
as an interim measmB imd! ga.s f-nnrrnh arr prmaybepaitofal^^tenuyiugiamto
ensure gas Icvds are not entering buildings or reaching levels of concctnrwiihia'&Me oi^dings.

1D2. Monitoring Equipment

Cmreaiiy there is a wide variety of combustible gas and gas spsOTc monitoring equipmmt 
available featuring a broad raa^ of precision. A sunnnai^^f nraniioring equipment that is used 
most commoidy fbr soil gas assessments is presented in'

Certain comhustifale gas mestts may not be capable «i 
per-miHioa (ppm) range. ' Gas leveis at these lower i

liathelowpart- 
u be iTsirtg sensitive

combustible gas monitoring equipment, by collecting air shmpies ^ laboratory analysis or by 
using a ermbinatinn of a pottle dgtagnr nr^Tni: -u-apnr 7^x1*;^lyr*-
(OVA) and a pimtoionizatioa deteemr C?ID)- -An OVA w31 detect^ '^atHe ergame compounds 
including combustible gMcs such as whemns a PID '•-tH sottb able to detect
Portable fleers capable of screening out methane arc also aarallablf: fbr some OVAs. ' *:■ • -

"When gas monitoring is being in.’ a bmitSiES^hOT minnr 'concenaasions may be present,
monitoring inscuments may tespon^o tl^pJtesqcs cfOT^^rastSle ^ iadm fisHowing'
the reading on the nmrntortf^Iayma^Vme'&^zerpppj^ a peak conceatiaiion and tils loop 
0^ penmps back to a zero value. TTii* rmy^miAtirm gbnuTrT >1^ a.

mnca;rcrarim'’wbirb in gAbient air ot obser^ataLport of eggy. The
ennmrinns mderwnieb tb^ mrqsUTrri^'Wtf^kV mdm^flnrtpaticm?; sbonM be noted, •

■ howc.’er, as the degree of rrmr^ ^^vill be assuScantly bigner if the gas measured is
relaiiveiy cens^^rssaeAhigper arrerage air conueatraiimiwflbe indicatei'"' ‘'

Coniimious^eadj 
near on 

. sensors; 
alarms:

ole gas sensors widi may be required at sbme buildings located
tf’m^bgne bas been detaeted in the buildings. These 

abfe-QfdetecMs comhustifale gas at least down to 1 % T’FT. fimmethanc
thighen

U comhustifale gas at least down to 1 %LI 
fl0tol5%I£L. - -

The level and ^e 
Factors include: mdoita

—Tti, lev^ of gas'detected and the pitsdmiiy of sttuctnres to waste sources and Qt^ site

ling rei^nred w5L need to be ev^u'ated on a site-speci5c basis. . 
equipment ava2ahl^ fie degree of dmeem fer potential explosive

rnnditinhs. The degree oft
IK^s dbmeied in orhear an enclosed area, whether the IFG has the potential to build up to

l«^s, the type of activities ui or near the area where the gas is detected, and fie proximity
tothes

. fiir a grvea snucmic also may depend upon wheier the

oftheLFG.

During Monitoring

Mitumum documentaiion during LFG moniiarmg should include:
.th*^ TTamg griH nr^nTyttirm nfibr^ piT^^irmel mndneting the mnnilDring

-a description of the potential ports of entry in the stiuctuie_
-locnaons of possible coafned or enclosed areas of the building
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2,6 Drternunms Apyiiopuate Respopsa Amm^c ' *
Tables 2 and 3 pitsoit leccTTunnideii response acticais based npea aaabnslifal^^s^

It a port of entty and m, andnent ait; itgpeetively. Thexespoasttaednnspr 
Jie correlated to specific rombttsnble ga«t rrwpfwfrfrnnn rangey, dip blgben 
lerveis o£poteatiai cnncrni. The ’'tiers", tfasze&ic, cerrespondto 
arrrnns icconunendeduiorderto ensme^g r-nn,
wd&TB is protected. The spedfie respnn^p m TTfr wr^ifn fTmT^^fn^ Tmy ■vary finTTi i 
in Tables 2 and 3, depenri:nnnpon.sitagnT(rfmnrLgj fiinflTHg'ava?TaTirhTtyj typeofcqiripniesai 
trajoing oftbe pcisonnid earirft^rt?ng TnnnTfnrin^ and tn pTrtpifTii»g Eowever,

Table2and3 
;eat greater ' 

:onse

dicrecomn:' response actions prg-w.ipd shsuld be
fianinvork wiibia wfaich ate-spccific responses rosy be

As irpiescnledby a. cranpansoa of respreise actions
concern is less if gas is detected oniy at a port of 
levels detec^ at a pore of entry, howro, my represent . 
levels detected, the potennai for the gas to widaa
prositnity to sources ofigniiioa, |i»<;ppngi» ■ffmt* rrrjrnm} w
ports.

both a to be achieved and a

3, tfaerriatTve degree of 
lie in ambient air. Gas 

problem dppending upon the 
or confined space; ;

wf >y

- 'w..-

At ^ level of gas detected in a! 
a utility ^“15 leakage or is LFG. If 
identified and sealed, if possible; in 
the Fire Depaxtneat and the Indoor
notified. TTTgnwr ga mrp»Mfp^Vff>n^ 

• accomplished in part by use of a (

feirpS^is jmnertant to he able to d<>t«‘.rTTunt» jf-the gac is to
an ports of entry should be 

isatethisltaircs. AtHgbsr gas concansatiens, 
Depaxmient rrfWmUVi should be 

:ed fiequeney of monitoring. This nay be 
^combustible gas sensor’with aIanns;ho\^/er, ,

Umtsofl^IvPtoa
^aninepmedf

some degree of folio w-up Tnnm'TnrrTiy with a^orml e Tnp.t»r is lecommesded in order to verify 
results and to address areas beyond the reach^£d^ sensots. Routine inspection gnd maintenance 

of the contisno^s^rSSti'g^ sensors stm»Td also be conducted as some sensots have been known m 
malfimction..

an active positive displacement fei ventilaiacn 
‘Wailcgrrisicgms'wbem gas has been detected. Active ventilatinn is especially 

c portal-entry  ^mot be propeiiy identified or sealed, or if gas cmcastnaiccs . 
cannotbemiti^iedby^ismg other control measures. Tt is jmpnTtanttfiyf tfi>« -vrsit^^nn n^mTtr; in -x 
positive pressure beisgdireated, if possible, on die source of gas or on a poteatiai ignition source 
near where gas has be^^stected. Poshxve pressure will dimmate the fikeiihDod of additional 
-aaqibustifale gas being pulled into the building. If active *viTTtilatTnn ic m a. ga.<g cnfftmT 
mmsiis^^venttTatiott system should be designed and idstanedby an experiensed engmear. A 

^yc^mstrueted'ventilaiion system sbnuld be able to Trrrtr^g ga$ gnritJ!y!!Tarirm«; to ax least 
bciow'4%L2L for methane and preferably lower. If tba ygyrt^ta-rinn <yrre;n rwmnf TniriTOf g mr: rn 
this le'/sl, either'^ vtmfiationsystsennee^to bemodified, other ^ ccntrollevels nredto,be 

plenasteo, or evacnctionns^to be considered.

: Ipels of combustible gas is indicared, there is also an increased likelihood tbar a 
higher concentration ofUMO Cs may be present as welL Under these conditions, the gas 
cornpQsition should be detenniced by appropriate laboratory analytical methods due to the 
ariditi nnal health risks posed by the adan. ofUMQ Cs. .
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HiCombnstibk <<111 Dcfcclor

Infrared Gai Analyzer

MMIM

OlolOOnMei 
Oxygen, Carbon ■ • 
dioxide; also reads in
%LnL j : ^

/ I.

Flame Tonlzailon Dcleclors 
(Fin) .

Oxygen Meter

_0 to 100 ppm to 5.000 
ppm lolal organic : ;|- 
vapors ■ j I! '■

■ Bl

Comblnalion of FIIJ and 
PbololonUallon Hcieclor

Portalilc Gas Cliromafograpfi

0% 10 25% GAS;- j;
I

0 to 500 ppm

ppb, ppm

r
Compiiferized Infrared 
analysis . ; i

; ■'

Wilhln4q*/.
1. Cannot be used In’fhe presence of silicones, Aiming adds, 
leaded gasoline vapors.
2. Not accurale in ioiv oxygen or fiigh CO) cnvlronmenli 
3., Relative itumidlly iO-90% ;
4. Zero sitlA problem in ppm range . . '
5. • Non-selecllve for gas

Vapors are burned andth 
resulting ionization 
measured^ 'i (A/;i . I. 

.i ••

Atnlospherfc oxygen Is ■ 
measured on a galvanic ceil

PID - photolonlzatlon lamp 
onizes gas and is measured

Column tvilli FID, PID, or 
Rlcctron Capture Device

w I. All weather use from H*F to I04* F.
May be battery operated. • • ^

3. Some imiis (J.e. Landtec GEM-500) provide also monllon tbr 
O) and COj', use an internal lefeience beam for self 
compensation, and hilows electronic data transfer using a data

jf li ;i'f.. , . ■
, . , .1? . .. - _ , . , , . .

1. Will not dlsllp^ishlxjwcen VOCs and other combuslibto 
gases such as^thaps^linbiU use of QC mode 
3, Hot app^riat^i aVi|e re^ Imo monitoring Instrurnenl for 
combusljfM gases mlhoulncuiplitlon VOCs absent. ’
3: V/bpO uscdTh..GC mode, there js no temperature control 
I. Cmo^ envir^iih/nls may result In soine damagcd^
3. baVeniciWc pressure Inlluehcesreadlogs/^Tv 
3. relative humidity range-10 to 00% k ■ \ ' .
I. PID cannot deled methane; FID can defeerx^mbu^ 
and other VOCs
3. The difference In the two Insirumenis res

. Required for accurate ppb mcasuremc 
. Common in-licld instnimenlatlon A Ing probes

lie gases

1 ■
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A^daxidun t<9 Pig's Sy** Punp B^ll:b. Coaa^ltiitlca

This tt.dd«pjium was praparad to oooipleawait the Outlie Health 
Conaiiltacioo preparea by the Mitaesoca DepartnifiDt off Health (hdh) 
at the recruafit of the U.S. bpa.. Due to the short time betwMn 
completion of the consultation reporc and its being finaiiateci by 
the Agency for Toaclc Siihsr-aneafl and cieease aegiatry, coawwmts 
provided by the MinneBOta Pollution control Agency (MPCA) project 
staff for the Pig's Bye Sits vers not included. This addenduai 
includes additional information or clarification orovided by the 
MPCA in a letter dated December 13, i$d3. The latter ia dlso 
attached for cccipletaneee.

MDH assponaa Ipo MPOa rotnmrtnt;p
(to comment 1..} The total volume of ash disposed at th« site 
Should be 23S,000 cubic yards,
(to goment 2.) staff at the ifilnaeaota Dapartment off Natural 
Reaources who are also familiar with this Site Indicated that 
most of the Site was flooded in the Sunroer of 1993. However, it 
ia posaible that this moat recent «avant did not ecrnplateiy 
inuudate the entire Site. The flood of 1969 le also 
acbnovledged.
(to comment 3.) Tbs MPCA recently learned that the earthmoving - 
noted during the Site Visit was doiw by railroad staff.: They, 
have been notified of the need to inform MPCA about any: such 
ectlvitiaa in the future.
(to cenmeat 4.) Tlie Sussesticzi to expand saztpling resullzai to 
include euBh and sediment aamplae is taicen up in this addendum. 
Tho fellovin? data stunmarire the sampling results (maxisum ' 
detections) fron the ^SPCA's Expanded Site Inspection Report for 
the Site. ■ v
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Three soo^las of a.«h !nateria.lfi were obtained at the Site. All 
were taeted for inorganic perametore and one of then for aeoii' 
volatile coir^ounda and peetlcldAs/PCSB. Most of the inorganic 
results vere biased high-•denoted by a J. '
ASH MATERIAL {vitbiti B-11* of surfaca)

P»r«ir<»r.er

Phenanthrone
Fluoranthene
PyreneArcelor 1154
AlUfitLsUBl
Antinon/
Acseuic
Bariusi
Berylli-uir.
Caduuit
Chromimn
Cobalt
Copper
Lead
MazigsAeae
MercuryNioteel
Seleniun
Silver
Vanadlimi
zino

pafegt-iftn

0.5 ingAg 
0.€£ a^/kg 
0.6 n^/kg 
0.05 ag/kg 

2SOOOJ ng/kg 
9.0J awf/kg 

ll.lvj mg/kg 
5€0J ag/kg 

1.9J mg/kg 
25.7J wg/kg 

1170J tng/kg 
1S.2J mg/kg 

i2£0J ms/kg 
346 ng/kg 
770J ng/kg 

0.09 mg/kg 
31$ w! ng/Jeg 

0.29J ing/Xg 
46.2 ng/kg 
44.IJ mg/kg 

1740J mg/kg
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Fiya aamplds of ssdimiat; were collected fruri crae)c on
site. Two Sadimenc swnples were collected from Pdg's Sye Lake. 
All were teated for inorganic paraunetore aud several others for 
eemi-volatile compounds and pestlcidea/PCBa. A backgroimd creek 
sediment sample also contained semivolatiiee (FAHs) and a 
peetlclde Sndrin. a second background creek sample contained the 
pesticide 4,4'>DCB. Most of the inorganic results were biased 
hlgh--denoced by a J.
SSDIM5NT MATERIAL (from Battle Creek or Pig's Bye Lake)

Parameter Majclntuaa Petsefcion T.iagat^^p

Phenanthrsne
Fluoranthene
Pyrene
Benze(a) anthracene 
Chrysene
bie{2*Ethyihexyi),

phthalace
Benzo(h)fluoranthene
Benso(k)fluoranthene
Benzo(a)pyrene
indano(i,2,3-cd)pyrene
Benzo <g,h,1)peryiene
Rndrin
4,4'-DDD
alpha-Chlordane
gamma•Chlordane
Arocior 1254
Aluminum
Antimony
Arsenic
Beclum
Beryllium
Gattelum
Chromium
Cobalt
Copper
Lead
Manganese
MercuryNickel
Selenium
Vanadium
ainc

3.5 mg/Staf creek
5.6 mg/kg creek
5♦0 mg/kg creek
2.7 ingAg creek
3.0 mg/kg creek
4.5 mff/kg creek
3.6 mg/fcg creek
4.1 mg/kg creek
2.2 mg/kg creak
3. U aig/kg creek
1.7 ng/kg creek
0.03 irg/kg creak 
0.006 mg/kg creek 0.007 mg/ki creek 
0.0Q4 mg/kg creek 
7.9 mg/feg lake

1150QJ mg/kg lake 
33.6J mg/kg lake 
22.9k7 mgAg creek 

eiOJ mg/kg creek 
3.SJ mg/kg creek 
9.6i7 mg/kg lake 

45. Sj ag/kg creek 
6.7J mg/kg creek 

176J mg/kg creek 
100 mg/kg lake 
796J mg/Kg lake 

. 0.7S mg/kg lake
44.gj mg/kg creek 
0.35J »s/k9 creek 

3S.8J ng/kg lake 
879J mg/kg lake
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